Abstract
Introduction
Coronary artery bypass graft (CABG) surgery is the most common cardiac surgery [1] and deep vein thrombosis (DVT) is a common cause of morbidity and mortality following CABG. DVT was reported in 70-80% of patients who underwent open heart surgery, and can be asymptomatic [2] [3] [4] [5] . Moreover, other morbidities which complicated the post-operative course immediately after DVT may cause complications for patients after they have been discharged from the hospital [2] [3] [4] [5] . The ratio of upper limb to lower limb venous thrombosis was 6 fold [2] [3] [4] [5] . Previous studies showed that predisposing factors for post-operative DVT are age, male sex, diabetes mellitus, hospitalization stay, cigarette smoking, hypercoagulophaty, familiar history of DVT and mechanical ventilation [6] . The incidence of post-operative DVT can be diminished with pharmacological prophylaxis. The common drugs for thromboprophylaxis are low molecular weight heparin (LMWH) and unfractionated heparin (UFH) [7] [8] [9] [10] [11] [12] . Heparin can inhibit coagulation factors and fi brinolytic proteins but cannot affect primary hemostasis that occurs immediately after vessel constriction and platelet aggregation. Aspirin prevents the accumulation of platelet and inhibits primary hemostasis [7] [8] [9] [10] [11] [12] . Previous trials indicated that preventing the scales of heparin alone on asymptomatic DVT was 60% to 70%, and preventing the scales of asprin alone was 40% to 50% [13, 14] . This study was designed to compare the antiplatelet prophylaxis of aspirin plus heparin with heparin alone on asymptomatic perioperative DVT in patients who underwent elective off-pump CABG.
Methods
The prospective double blind randomized clinical trial performed in this study was approved by the ethics committee in our university. After receiving the written consent from patients, they participated voluntarily in off-pump CABG surgery from 14 August 2010 to 3 August 2011 in Afshar Cardiovascular Center, Yazd, Iran. All of the operations were performed by the one senior surgeon. The nurse (observer) who took the medicine to the patients (participants) and the patients themselves were blinded. Patients with a history of concomitant DVT, other cardiac surgery or planned anticoagulation (i.e., for atrial fi brillation or mechanical prosthetic valves), symptomatic DVT, history of PTE and candidates for on-pump CABG were excluded. The patients were randomly assigned into two groups: the aspirin plus heparin group (Group 1, n = 60) which received 80 mg aspirin orally on a daily basis and 5000 U UFH per 8 h subcutaneously from admission to discharge time, and the heparin group (Group 2, n = 60) which received same dose of heparin alone. All patients underwent right and left leg venous ultrasound examination. Ultrasonography was performed by an experienced and expert physician using Acuson 128 or Sequoia ultrasound systems equipped with 4-MHz and 7.5-MHz transducers with duplex and color Doppler capability. Both legs including the calf veins were scanned from the groin distally. The common femoral, deep femoral, superfi cial femoral and popliteal veins were imaged. Imaging of the calf veins was obtained both transversely and longitudinally, and confi rmed with color-fl ow accentuation after the lower third of the calf was squeezed. The demographic variables and pre-operation and post-operation hemoglobin, hematocrit, platelet, activated clotting time (ACT), activated partial thromboplastin time (aPTT), prothrombin time (PT) and post-operation early complications such as bleeding and pulmonary embolism (PE), were recorded.
Statistical analysis
The individual who recorded the data did not know about the patients' groups. The data obtained in this study were analyzed by SPSS 16.5 software. We used ANOVA, χ 2 , Fisher exact test and T-test for quantitative and qualitative variables.
Results
One hundred and twenty patients with mean age of 62.10 ± 10.71, who are candidates for off--pump CABG surgery, enrolled in this study. Of these, 83 (69.16%) patients were males and 37 (30.8%) patients were females. The demographic characteristics of the patients are presented in Table 1 . Of all the participants, asymptomatic DVT was observed in 12 (10%) cases, 2 (3.3%) cases of which were from Group 1 and 10 (16.6%) cases were from Group 2 (p = 0.015). Of the 12 cases with asymptomatic DVT, 9 were males and 3 were females. There was no signifi cant relationship between sex and DVT after surgery (p > 0.05). The patients were divided into two age groups: less than 50 years old (14 cases) and above 50 years old (106 cases). Post-CABG DVT occurred in 1 case in the less than 50 year-old group, whereas it occurred in 11 cases in the above 50 year-old group. There was no statistical signifi cant relationship between DVT and age (p = 0.18). The signifi cant stenosis of 1, 2, 3 and left main coronary artery (LMCA) disease alone, LMCA plus 3 vessels disease, LMCA plus single vessel disease in the patients, and the number of these patients with these involvements who suffered from DVT, are presented in Table 2 . It was observed that no correlation was found between DVT and gender, diabetes mellitus, hypertension (HTN), hyperlipidemia (HLP), disability, cigarette smoking, history of utilization of oral contraceptive (OCP), severe heart failure, chronic obstructive pulmonary disease (COPD), and valvular heart disease (p > 0.05). There was no statistical significant difference between the pre-and post-operative ACT, aPTT and PT of the two groups (p > 0.05). In the study patients, post-operative bleeding was observed in 4 (6.7%) cases in aspirin plus heparin group as compared to 1 (1.7%) case in heparin alone group. It was observed that there was no signifi cant statistical differences between the post-operative bleeding of the two groups (p = 0.34). However, no cases were observed with pulmonary embolism in the patients during the post-operative period in both groups (Tables 3, 4) .
Discussion
Venous thromboembolism (VTE), which consists of DVT and PE, is a major cause of morbidity and mortality in patients undergoing open heart surgery [15, 16] .
Without prophylactic anticoagulation, the frequency of DVT after cardiac surgery is high; however, with anticoagulation therapy, this incidence can be reduced signifi cantly. The results of this study are in agreement with those of previous studies [15, 16] which indicated a relatively high rate of DVT after CABG in most cases without clinically signifi cant symptoms. Goldhaber et al. [17] reported an incidence of approximately 22% DVT post-CABG. Nevertheless, specifi c guidelines for thromboprophylaxis after CABG surgery are not currently available. Thromboprophylaxis interventions after CABG surgery, according to early passive and active mobilization, are periodic pneumatic compression, the routine use of antiplatelet therapy, and subcutaneous heparin in selected patients [18] . In patients who received heparin after cardiac surgery, prophylaxis may administer protection against VTE, especially in patients with ongoing risk factors. According to previous studies, the best choice for the effi cacy of routine heparin prophylaxis in prevention of VTE after CABG is low molecular weight heparin, which is also cost effective [18] . The results of the meta-analysis performed by Mismetti et al. [19, 20] about the effect of LMWH on prevention of VTE indicated that LMWH can decrease this complication signifi cantly. In a study conducted by Hovens et al. [21] , aspirin was used as an antiplatelet as compared to placebo and it diminished thromboembolism signifi cantly.
An animal study done by Chung et al. [22] reported that antiplatelet plus anticoagulation drug in rat model was more effective in the prevention of DVT to aspirin or heparin alone. This present study showed that administration of aspirin plus heparin in candidates of off-pump CABG surgery had more preventive effects on asymptomatic perioperative DVT than heparin alone. This study indicated that incidence of DVT was 16.6% in heparin group as compared to 3.3% in aspirin plus heparin group; therefore, antiplatelet drug can be appropriated synergic effects with heparin on diminishing DVT. The results of this study are similar to those obtained by Chung in his study. In this present study, sex, diabetes mellitus, HTN, HLP, disability, cigarette smoking, history of utilization of OCP, severe heart failure, COPD, involved vessels and valvular heart disease, were not correlated with the incidence of asymptomatic DVT (p > 0.05). Also, it was found that bleeding had no statistical difference between the two groups (p = 0.34).
Liau et al. [23] showed that surgical bleeding did not increase with the use of anticoagulation and antiplatelet agents for prevention of DVT. A study conducted by Sirvinskas et al. [24] reported that surgical bleeding in patients that received heparin was lower than those that received aspirin for the prevention of DVT. However, Veikutiene et al. [25] found that surgical bleeding in aspirin group was lower than that in heparin group. In this study, bleeding had no signifi cant difference between the two groups. Also, it was observed that blood factors such as pre-and post-operation hemoglobin, hematocrit and platelet were similar in both groups.
A study carried out by Zibaeenezhad and Mazloum [26] reported that heparin infusion can significantly increase the occurrence of bleeding and vascular injury. In this present study, no patients suffered from PE in both groups. In a study done by Ambrosetti et al. [27] , it was reported that PE following DVT was lower than one percent [27] . A possible limitation of this study could be the use of only a noninvasive imaging modality (ultrasonography) to detect DVT cases. Ultrasonography is used as a sensitive and specifi c diagnosis for proximal vein thrombosis such as thrombosis in the popliteal, femoral, and iliac veins in patients suspected of having a fi rst episode of DVT [28, 29] .
Conclusions
It can be concluded that aspirin plus heparin as compared to heparin alone, significantly reduced asymptomatic DVT following elective off-pump CABG and early post-operative complications such as bleeding or PE which had no significant difference between the two groups. Our results need to more studies to establish this strategy for prophylaxis of DVT in CABG.
